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2  
Colour matters: assessing diversity of flower-visiting 
insects using coloured pan traps in the Cape Floristic 
Region 
 
SUMMARY 
"  
 	
	 			
	  
 ;	
 
	 ?
	@
"

	  
 	
  
 
	 	
 		 
   
 	;
	 	
			  
	"


	  
 	
	    		 
 	  
 
 
 	 
%
	
	
	
	"*	-
<
	
	

 		
	 	 	
 


	
	"3
	
	
	


	 (   
	 
 	 
 ?"	 	 
 4
	@ 	
		?:	@

	"
	
	

	

 	 ;
 
 	
  
 	 	 &	 

		
;	

	
	

	
					L	
		
	
 ?@
  
 
	  ? @  
* 




	 	 	    	 
	 
 	 	 	 	
 
 	
	
	
	<
		<
	

Stellenbosch University http://scholar.sun.ac.za
Chapter 2 
 
34 
Introduction 
+


	 
 
	 
	

 

	9

?

	@
	 			 
	 ?/
 	  !III@ "   	
	
				
	?1
E!IIG@
	

	  
 
	 
	 	 
 

 ?0	 	 
  G@
"
	

			

 
	 	 
 	 	 ?:
 E '
!III@ '  
 	 
 
	 	;	 	  

;	
 
	 ?
	@ 
 	    
 
	
	


	
			
	

	

		<?$	E4

   @

	
	 		  
 
 	   ' 	
 	 		
  		 	 
 	  
		  	 		
	< ?$	 E 4

    @ & 	 	 	
 	
		  	 	 	 
 

 	 	
 


			
* 
 	 	 		  
 	 9 ?	
!II @
	?:		  F@	
	?3  GK'E
  I@

		
?0
	  G@		?+	  I@

	
	
?+"E3!II@'	
	
	
				

			
	   	
 
 	 	
 ?
 	    D@ $

			
?3E+
!IIF@

<	
?:
E'!III@



 	   	 	 ' 
 	 
 

	  		  




		
	
:		 
			
<
		

	
 
	 
 ;	
 		 
 	 
 	 "
*	-
?"*-@'"*-

		
	
	 ?)		 E +


   @     
 
 
	
 
 ?5

 E $	
   BK .	
 	 
  F@ 3
 	
  <	
  	  	 		
 




	
			4<


	


	
	 	 

	 
 	

		

	
			


	  
	
 	 	 
	 	 
	
		

Stellenbosch University http://scholar.sun.ac.za
Colour matters 
 
35 
Methods 
Study area 
' 	  
	 
 	 
 ? C    @ 
 	
"*	-
?"*-@'<	
!GHCC8,BBHC8
$ 	 !IH  J8 , BCH G8 $ 	 	 	 
	 	 	
	 
A 	
,
 

 ,
 /	 - 
 	


 	 1 K $	 0	 


4 /	 - 2
 ,		 
 " ,		K 

)

 "

 

 1
	
 ?	  	
4		
		4
 /	 -@ 
 	  3	 /	
-0	
	

			



	
	;
				
' 
 	"*-
	
?-		
   B@ 
 	 	 	 
	  
  
	 
 ;
	
		
	
	
			<
*		
			


&
<!
Anthophile sampling 

	

	*	 
	
0	
"?3E+!IIF@
?:
E'!IIIK
" E 4
   J@  
 
 	  
	 

	
	



	 
	-	
 	


.
 .	 ?

 * %$&@ %$C    	 		 	 
+ ?.	
 )
@ 4;   ;&: %2;2$;/- 	 



?*!@&	

	%2

?
	`C  
@4	
				
		 	
	
		%2 (	
	

;	;
			


	
	
	

	?1
	  !@3
	?-:BD +
3	 &	
 $	 &@ !!D  	  D    ?BD  
@  
	 	  
 
	 ?< $& &	
 $	
&@ *  	 	   <  
 	  


─ │ ─
	
	D 

			<


	! 
	

3
	

			
	

		
?*@

						
			


,	
 
 	 	 	   	 
  
	  	

  
 
 	 

	 
 	 ?' E 
  I@'
	



 G  
	!J  &		
Stellenbosch University http://scholar.sun.ac.za
Chapter 2 
 
36 

	
			


G M	
	
		
0
	


	
								
   	
 	 
<	 	    &
	 

	
?&	;@
  C
  D	
	
	
		

0
20
40
60
80
100
120
140
160
180
300 350 400 450 500 550 600 650 700 750 800
Wavelength (nm)
In
te
n
si
ty
 
(co
u
n
ts
)
Blue
Orange
Red
Violet
White
Yellow
In
te
n
si
ty
 
(co
u
n
ts
)
In
te
n
si
ty
 
(co
u
n
ts
)
 
*!L-	
	
			

	

	
	"*	-

 
 
*L,<
			

	


	"*	-
3
					
	
		
?	@
				
	?	@

%
 	
  
 
	  
	 


	 
	 
		
  	   

	<
 
	 ?-'%@ 	 	 
		
 
 	 
	
	
		9$	&
+
"'


		

Stellenbosch University http://scholar.sun.ac.za
Colour matters 
 
37 
	<	
	
& 
	  
	 		 	 
 
 	 
 
    +  
 
 	

		   
?. E 		 !IIF@ &  	
  	 
 	 ,
	
 	 	 	
	  "
	
 , 
 ,
	
$	
 %
	 * 


 -'%   	  78
	
Dataset 

 		 IIJ  
 	 
 !FB    <  

 
 	 		 $ 	  
 	  
	 		 	 


 	<
		
	 	


	

	?';a; !FCKa GJF@'		

	
	
+	&'	

		
 	 
  
 	    	  	 
 	 

   	 &
   
 	 
	 		  
    
   	 		 
 	 	

	
Relative abundance and diversity 
-	 
 
 

   	  	 
	
		'	
	
	;
	
   	  
 
	 	 
 

  	 
	   ?)	 E "   !@ 
	 
 	 	  ,		$ 2
 G  ?"   F@
$ 
 		   	 
 ,		$ ?	

	@ 	 	
 	 	  
  	 
 '
		  	   

; " ,		 ?",@
?"9
 	  !IIG@   

 

 	  	


   
 	 
 	 	
   
  	  

	 $ 
 		  
 
  
 	

	


?0	E+  D@	
	

	
	

		
		
 	  
 
 		 	 

	 ?4	 	
  F@
Catch composition 
'	<	

	
				
	"	
				
;
"		
		3-+,-D
2
DI?3;,:	  @*		
	<
	
Stellenbosch University http://scholar.sun.ac.za
Chapter 2 
 
38 
	
			
7	
	8?

	@7

	8?

@
	/


			
			
		
58

<	


	
	"(a(?b;(@
(a

		a

	
&
a

	?+
!IGG@
Assessment relative to colour 
*   	 
  
 ?  
 @ 

	
 ? 
	   
 
@ 
 
 ?

	   	
 
 
  		 	 @ 

	'FB
	
<



	BCD	<

	


		



	

Species richness estimates from sub samples 
' FB  
	
   	 
    !D 

	
	
			'9	

	 	 
 
  
 
   
 		   

					
	,

 	  	
 
 
 <  	 	  
 
 
	
 
  	
 
    $ 	
 
 	    

 	 +	;

 $
 ?+$@

 ;"	 	  	 ;	 	
 	 

3-+,-'

	



	+$
		 
 	 &/.$+ ?
  	@  
 3-+,-
?"E0  !@
'     	   	 	 	 	
,		$ 		 ",	 	

 	 	 

 	  	 
	 		 ?DC @ '

	
",	
	

	 

 
 	 	 
	
 
 
	 ?

@K 	
	 ?	@K 7	
8 ?	@

	
			

;&/.2&

$			2
G ?$		$	
  J@
Stellenbosch University http://scholar.sun.ac.za
Colour matters 
 
39 
Results 
Relative abundance and diversity 

 	  		 	  BC !I 
 
	
 DC

FC?'!@&		


&
<
'!L$		
	
		"*	-


$
	
a
	

%
a



 
  
 !"#
 !#
 $	
%
 &
%

* !C !C D D C FC
$ !!D CF G! !   DC
$
	
 !B J G B B DC
'()*      
- !   D    G
.
 B ! D ! ! !!
V J ! !  !   !I
0	 F  B     !!
 B ! ! !   F
2	   G !   !B

"	    	 	 

	    	
4
	 
 '
	 ?* B@ :	  

			
	

		

1
3
5
48
1777
2696
6113
23576
0 5000 10000 15000 20000 25000
Dermaptera
Lepidoptera
Heteroptera
Hemiptera
Thysanoptera
Hymenoptera
Diptera
Coleoptera
Abundance (individuals caught)
 
*BL-	

	
		
IIJ
	

	
	"*	-

 
Stellenbosch University http://scholar.sun.ac.za
Chapter 2 
 
40 
'		

		
	
	

?'@*"			

	
 $ 
 
 	 ?-	
 4
@ 
 	
	 	  	  	  
 
 	
4
	  
	 	   <	
	  4	 '
4
		D
		

    

 	 
  


		
! 

'L'	


		
<
	

	
	"*	-

 + $
, -. /	  0) 1


       
$ C !  J ! J   !ICG IDD FI  !F!J
" J F !G  J! BI BC DIB
+ C D  !D! !GB IG DB DBI
	 JI !   B GC !!   D!J
 !  C JD  D !CI
+  F !D !! !D D D
	  B !! F D B D 
$	
  C ! ! ! C !B
" ! ! C D   !!
"
  ! C    !!
"  ! D ! ! ! I
"   B  !  F
"
  ! B !   D
,	   !    !
 #

       
:  !     !
 
       

 ! ID !II D!J J!I JCC CID
 B FB BDC DF C B CGB
 BI C !FJ ! I F B  C!B
+ !G BD BI I  C  DB JD
" D !G CC BF JJ JC DC
'
 C B DJ !D  B ! C
'
 B !D B F B D FC
$	 D G I   G F DF
'	 ! B C    ! D!
& C J !  !  B BG
49 !  G    B BF
,  B  !  C !  
$   J F !  !F
 ! !    ! B
!#
       
- !   B !  D
"     !  !
"
   !    !
: D D J !C C F C!
Stellenbosch University http://scholar.sun.ac.za
Colour matters 
 
41 
 + $
, -. /	  0) 1

3
		 ! !   !  B
$	 !      !
!"#
       
4	 J FB JB !DJ !G! !D  GB!
3		 CJ ! ! F  IC F DB DG!
& !C  C F F B !J!
' B !B BC D B  IG
. D !B !G B! F G G!
$
 ! J I !! B D BF
+  ! C !! C F F
+	    G J D 

 !   B C  ! 
"	       G
3  B ! !  ! G


  !   !  F
2   B !   F
, !     ! C
	    !   B
"     !  B
,
      ! B
*	 !      B
*   !    B
'
	
    !   B
+		       
3	 !   !   
"   !    !
,
	  !     !
+     !  !
1	"*

       
3	 !!! !C  B D IFG !CD ! G !JJJ

,		  
 ?",@  ID  	 "  		 
 

 
	 
 	
 J! 
 BD!  ?

IDM


	@'			

			
	

	
	
		?*C@			
			
<			?0	  !@
Stellenbosch University http://scholar.sun.ac.za
Chapter 2 
 
42 



*CL$	
IIJ
		
	

	"*	-

+		<			
		<
	

	
(	B
			?*D@

0
10
20
30
40
50
60
70
80
90
100
1 2 3 4 5 6 All
Number of sites where present
Fr
e
qu
e
n
cy
 
(nu
m
be
r 
of
 
sp
e
cie
s)
Fr
e
qu
e
n
cy
 
(nu
m
be
r 
of
 
sp
e
cie
s)

*DL$		DC
		

	
	

	"*	-

0 
50 
100 
150 
200 
250 
300 
0 5000 10000 15000 20000 25000 30000 35000 
 No Individuals 
N
o
 
sp
e
ci
e
s 
o
bs
e
rv
e
d 
Stellenbosch University http://scholar.sun.ac.za
Colour matters 
 
43 
Catch composition 
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Species richness estimates from sub samples 
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Species turnover and relationships between flower 
visiting insects and plant diversity 
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Effect of vegetation structure and community composition 
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Discussion 
Species richness and turnover 
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4  
Farmland biodiversity complements nature reserves 
for plants and their flower visiting insects 
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c) Elandskloofberge - Insects
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5  
Importance of floral traits and visual display area on 
insect visitation rates in mixed stands of flowers 
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Single predictor models 
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Figure 5.6 – Visits per flower by all insect visitors plotted against a - number of visual 
displays per plot , b - total area of visual display per species and c – average bloom 
size  for flowering plants in a lowland Renosterveld community. Plant codes follow 
those used in Table 5.1. 
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Multiple predictor models 
' &/".2&  
	   	 	 	 

	  	 
	
  	
 		
 

 	 
  	<  
 	 		  



	 	  	  ?' DB@ *  
	 
 

	
		?
		
9
@   

	 	 
 		
 ? 3`  !@ . 	 	


	

	
		
 
 ?3`  !@ &	   	   	
 

    

	 	 
 	 	 	 

	
					
		
	 
	
 
 	  	 		
 
 
	

	
'	<	3"&
		<
FCGM
		 	
 
  		 	
  *	 < 3"&  

  		   

	 	
 	 		


 ?/aI 3`   !@ 
	
 		 
	  	 

	
   		    		
 
 	

	 	   		 
	
 ?* DI@ $ 	
	< 	 3"& 

	
 		 <
J!IM 	
			

				



	
	
 	 		
 
 ?/aI 3`   ! * DI@ .
 	
	 
 	 	 	 <   3"& 
 	  		
<
BFBM			
	

		

 

	 	
 	 		
 
 ?/aD 3a BFC *
DI@
Floral traits and floral density 
 
123 
'DB;&

		
	
		?	
@
		

?
@
	
	
	

-
	
	/
				


			?2@

	.


	
	?3`  D@			



*=) @

2  4 <,A	 E @
&8**:3 
		 ! ;!G  FB  
 /	 ! ;!JGDG !CC I `   !
 

9 ! ;!JD!F FGD    G
 2	 ! ;!J G IJJ    !
 $	 ! ;!J!!G !C! `   !
 " C ;!FGDFB DBG `   !
 &

  ;!FDJCC DFBJ `   !
 $k" B ;!F!GDD JJJI `   !
 $	k"  ;!F FJD BF  `   !
 "k&

 B ;!DGGJB BDJ `   !
!"#
:3 
		 ! ;!BJFG  
 $k"  ;!G!C ICJ    G
 $	k"  ;!!IDB !J  `   !
 "k&

 ! ;!!!DC !DII `   !

:3 
		 ! ;G!CJ  
 /	 ! ;JJGCB FG G `   !
 2	 ! ;JFDFJ DCI `   !
 $	 ! ;JDJGI !DDF `   !
 " C ;JB!I FIC  `   !
 &

  ;FJGIC GGD  `   !
 $	k"  ;FFCD! DF `   !
 "k&

 ! ;FDGC !G `   !
 
:3 
		 ! ;GBFD  
 /	 ! ;JIF  GJB  `   !
 

9 ! ;JGDIF !BJ `   !
 " B ;JFFJ  D!I `   !
 &

  ;JCD CIF `   !
 $k" B ;J!GC CFJC `   !


2*:3 
		 ! ;!IB!  
 

9 ! ;!GF F !BJB `   !
 2	 ! ;!JFDC !I C `   !
 $ ! ;!JBB FF   ! 
 " C ;!DJB B!GG `   !
 &

  ;!CJF !IB `   !
 $	k" ! ;!C! ! !B!! `   !
 $	k&

 ! ;!BGFJ CFI   B 

"
4*:3 
		 ! ;D CCF  
 /	 ! ;CJC !FBCB `   !
 

9 ! ;C!IJD DII   !C
 " B ;BIF! BICI `   !
 &

  ;BFBIB DJBD `   !
 $	k" B ;BD!J BD `   !
 $k&

 ! ;BCFFC !! FG `   !
1
2
*:3 
		 ! ;DCD   
 

9 ! ; F! FJJG `   !
 2	 ! ;!FC GJD    B
 $ ! ;!GJ B DGC `   !
 " B ;!G!JF !  B   !G
 &

  ;!JGB J F   I
 $k"  ;!J I !CFB `   !

Chapter 5 
 
124 

a
b
Aspsp1
Aspsp2
Astsp
Astsp2
BabangBerarm
Cottur Cyahya
Drisp. Glasp.
Hersca
Lacsp. Lapcor
Morlew
Murhei
Osttom
Relfru
Salcha
Senele
-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0 2.5
PCA Axis 1 (All floral traits)
0.0
0.2
0.4
0.6
0.8
1.0
1.2
1.4
1.6
1.8
2.0
2.2
Lo
g 
v
is
ita
tio
n
 
fre
qu
en
c
y 
o
f a
ll 
in
se
ct
s N = 29
r2 = 0.562
p = 0.000
1 2
3
1 = Annsp1; Dimplu; Roesp; Sensp.
2 = Dorbel; Helsp.
3 = Albfla; Felsp1; Ornthy; Pelmyr
Aspsp1
Aspsp2
Astsp
Babang
Berarm
Cottur Cyahya
Drisp. Glasp.
Hersca
Lacsp. Lapcor
Murhei
Relfru
Salcha
Senele
-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0 2.5
PCA Axis 1 (Continuous variables)
0.0
0.2
0.4
0.6
0.8
1.0
1.2
1.4
1.6
1.8
2.0
2.2
Lo
g 
v
is
ita
tio
n
 
fre
qu
e
n
c
y 
o
f a
ll 
in
se
ct
s
Astsp2
OsttomMorlew
1 = Annsp1; Dimplu; Roesp; Sensp. 
2 = Dorbel; Helsp.
3 = Albfla; Felsp1; Ornthy; Pelmyr
1 2
3
N = 29
r2 = 0.567
p = 0.000
Albfla
2
Aspsp2
Astsp
Astsp2
Babang
Berarm
Dorbel Drisp.Felsp1 Glasp.
Lacsp. Lapcor
Morlew
Murhei
Ornthy Pelmyr
Relfru
Roesp.
Salcha
Senele
1
-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0
PCA Axis 1 (Categorical traits)
0.0
0.2
0.4
0.6
0.8
1.0
1.2
1.4
1.6
1.8
2.0
2.2
Lo
g 
v
is
ita
tio
n
 
fr
eq
u
en
c
y 
o
f a
ll 
in
se
ct
s
1 = Cottur; Cyahya; Helsp; Osstom; Sensp. 
2 = Annsp1; Dimplu. 3 = Aspsp1; Hersca
N = 29
r2 = 0.031
p = 0.364
c
Lo
g 
v
is
ita
tio
n
 
fre
qu
en
c
y 
o
f a
ll 
in
se
ct
s
Lo
g 
v
is
ita
tio
n
 
fre
qu
en
c
y 
o
f a
ll 
in
se
ct
s
Lo
g 
v
is
ita
tio
n
 
fre
qu
e
n
c
y 
o
f a
ll 
in
se
ct
s
Lo
g 
v
is
ita
tio
n
 
fre
qu
e
n
c
y 
o
f a
ll 
in
se
ct
s
Lo
g 
v
is
ita
tio
n
 
fr
eq
u
en
c
y 
o
f a
ll 
in
se
ct
s
Lo
g 
v
is
ita
tio
n
 
fr
eq
u
en
c
y 
o
f a
ll 
in
se
ct
s
 
*DI;+
		

	
	
	

-
	

	
			
			3"&<A;		
K
;
	
		K;			*		
	


		
Floral traits and floral density 
 
125 
Discussion 
Patterns of visitation: northern and southern hemisphere comparisons 
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6  
Pollinator conservation at the local scale: the role of 
density, diversity and community structure in 
attracting flower visiting insects to mixed floral stands. 
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Pollinator conservation at the local scale 
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Activity of different visitor groups 
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Effects of floral composition 
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Box 1 – Implications and recommendations for insect 
conservation in the Cape Floristic Region 
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Appendix 1 – Site descriptions 
Study Sites 
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Appendix 2 – List of flower visiting insects recorded 
Flower-visiting insects 
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Appendix 3 – List of plant species recorded 
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